+ 

What is claimed is: 



1 . A method for detecting at least one target sequence in a sample 
comprising: 

combining the sample with a probe set for each/arget sequence, the 
probe set comprising (a) at least one first probe, corriprising a target-specific 
portion and a 5' primer-specific portion, and (b) atyfeast one second probe, 
comprising a target-specific portion and a 3' prir/er-specific portion, wherein the 
probes in each set are suitable for ligation together when hybridized adjacent to 
one another on a complementary target sequence, and wherein at least one 
probe in each probe set further comprises^n addressable support-specific 
portion located between the primer-specific portion and the target-specific 
portion; and optionally, a ligation abafy/to form a ligation reaction mixture; 

subjecting the ligation reactjcy mixture to at least one cycle of ligation, 
wherein adjacently hybridizing complementary probes are ligated to one another 
to form a ligation product comprising the 5' primer-specific portion, the target- 
specific portions, at least one addressable support-specific portion, and the 3' 
primer-specific portion; 

combining the ligation reaction mixture with: (a) at least one primer set, 

the primer set comprising (i) at least one first primer comprising the sequence of 

/ 

the 5' primer-specific pjortion of the ligation product, and (ii) at least one second 
primer comprising a sequence complementary to the 3' primer-specific portion of 
the ligation product./wherein at least one primer of the primer set further 
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comprises a reporter group, and (b) a polymerase, to form a first amplification 
reaction mixture; 

subjecting the first amplification reaction mixture to at least o/\e cycle of 
amplification to generate a first amplification product comprising^ least one 
reporter group; 

hybridizing the addressable support-specific portions / of the first 
amplification product to support-bound capture oligonucleotides; and 
detecting the reporter group. 

2. The method of cjaim 1 , wherein tl)6 first probe further comprises 
the addressable support-specific portion. 

3. The method of claim 1 , wh^ein the second probe further comprises 
the addressable support-specific por 

4. The method of claim/1 , Wherein the probe set further comprises 
more than one pivotal complement, a pivotal complement that is not the terminal 
nucleotide of the target-specific portion, or both. 

5. The methoa of claim 1 , wherein the ligation agent is a ligase. 



6. The mefthod of claim 5, wherein the ligation agent is a thermostable 



ligase. 
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7. The method of claim 6, wherein the thermostable /gase is Tth, Taq, 
or Pfu ligase. 

8. The method of claim 1 , wherein each probfe set further comprises at 
least two first probes that differ in the target-specific^rtion by at least one 
nucleotide. 



9. The method of claim 1 , wherejn each probe set further comprises at 

/ 

least two second probes that differ in the/target-specific portion by at least one 
nucleotide. 



10. The method <^claim 1 , wherein the polymerase is a thermostable 
polymerase. 

1 1 . The method of claim 10, wherein the thermostable polymerase is 
Taq, Pfu, Vent, Deep Vent, UlTma, Pwo, or Tth polymerase and enzymatically 
active mutants and variants thereof. 



1 2. The method of daJnrM , further comprising purifying the ligation 
product prior to amplification. 
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13. The method of claimJ 2. wherein the purifying comprises 
hybridization-based pullout. / 



14. The method of claim 12, wherein the purifying comprises gel 
filtration. 

1 5. The method of clajnv12, wherein the purifying comprises dialysis. 

16. The method of claim 1 , wherein thf reporter group comprises a 
fluorescent moiety. 

1 7. The method of claimj , wherein the first probe of each probe set 
further comprises a phosphorothioateygroup at the 3'-end. 

18. The method of clarep Is. wherein the second probe of each probe set 
further comprises a 5' thymidine residue with a leaving group suitable for ligation. 

19. The method of claim 18, wherein the 5' thymidine leaving group is 
tosylate or iodide. 



20. The method of claimj , wherein the first amplification product 
comprises at least/One 5" terminal phosphate; and further comprising: 
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combining the first amplification product with an exonucleajse to form a 
digestion reaction mixture; and 

incubating the digestion reaction mixture under conditions that allow the 
exonuclease to digest the amplification product to ge/erate single stranded 
addressable support-specific portions. 

21. The method of claim 1, wherein trie first amplification reaction 
mixture comprises at least one first primer or at least one second primer for each 
primer set, but not both first and second primps of a primer set, and wherein the 
at least one first primer or the at least one /econd primer of a primer set, but not 
both, comprises a reporter group. 

22. The method of claim 1 /wherein the at least one first probe and the 
at least one second probe in the/ probe set further comprise an addressable 
support-specific portion located/ between the primer-specific portion and the 
target-specific portion, and J% ra^st two primers of the primer set comprise 
reporter groups. 

23. The method of_claiqi 1, further comprising denaturing the first 
amplification product to/generate single-stranded amplification product. 

24. The method of dainr^ wherein denaturing comprises heating the 
amplification product to a temperature above the melting temperature. 



76 



25. The method ofcjaim24, wherein denaturing comp/ises chemically 
denaturing the amplification product. / 

26. The method oLclajmJ , wherein the molar concentration of the at 
least one first primer is different from the molar concentration of the at least one 
second primer in each primer set. / 

27. A method for detecting at \easlbne target sequence in a sample 
comprising: / 

combining the sample with a probe set for each target sequence, the 
probe set comprising (a) at least one/first probe, comprising a target-specific 
portion, and (b) at least one seconc/ probe, comprising a target-specific portion 
and a 3' primer-specific portion, wherein the probes in each set are suitable for 
ligation together when hybj^/d adjacent to one another on a complementary 
target sequence, and whefleij/aNeast one probe in each probe set further 
comprises an addressable ^Support-specific portion; and optionally, a ligation 
agent to form a ligation reaction mixture; 

subjecting the ligation reaction mixture to at least one cycle of ligation, 
wherein adjacently hybridizing complementary probes are ligated to one another 
to form a ligation product comprising the target specific portions, at least one 
addressable support-specific portion, and the primer-specific portion; 
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combining the ligation reaction mixture with at least one primer Comprising 
a sequence complementary to the primer-specific portion of the ligation product 
and a reporter group, and a polymerase, to form an extension reaofJon mixture; 

subjecting the extension reaction mixture to at least one clycle of primer 
extension to generate a first amplification product comprising/at least one 
reporter group; 

hybridizing the addressable support-specific portic/ns of the first 
amplification product to support-bound capture oligonucleotides; and 
detecting the reporter group. 

28. The method of claim 27, wherein p\e first probe further comprises 
the addressable support-specific portion. 



29. The method of claim 27, 
comprises the addressable support-sr. 



herein the second probe further 
jcifrcjDortion. 



30. The method of i 



17, wherein the ligation agent is a ligase. 



31 . The method of cjpim 30, wherein the ligation agent is a 
thermostable ligase. 



32. The methojd oTclakojill , wherein the thermostable ligase is Tth or 
Tag ligase. 
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33. The method of claim 27, wherein each probe set further comprises 
at least two first probes that differ in the target-specific portion by aj/least one 
nucleotide. 

34. The method of claim 27, wherein each probe^set further comprises 
at least two second probes that differ in the target-specific portion by at least one 
nucleotide. 



SI 

ru 



10 35. The method of cla4io27, wherein/he polymerase is a thermostable 

polymerase. 



m 



15 



36. The method of claim 35/wherein the thermostable polymerase is 
Tag, Pfu, or 77A7 polymerase. 

37. The method of ctofm 27?iurther comprising purifying the ligation 
product prior to amplification. 



38. The method/of claim^37, wherein the purifying comprises 
20 hybridization-based pullput. 



39. The method of dajm^37, wherein the purifying comprises gel 



filtration. 
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40. The method o f claim 37, wherein the purifying comprises dialysis. 



41 . The method of claim 27, wherein the reporter group comprises a 
fluorescent moiety. 

42. The method of clajm27, wherein the first probe of each probe set 
further comprises a phosphorothioate group at the 3'-/nd. 

43. The method of clairn27, wherein me second probe of each probe 
set further comprises a 5' thymidine residue with a leaving group suitable for 
ligation. 



44. The method of claim^./vherein the 5' thymidine leaving group is 
tosylate or iodide. 



45. A method for detecting at least one target sequence in a sample 
comprising: 

combining the sample with a probe set for each target sequence, the 
probe set comprising (a) at least one first probe, comprising a target-specific 
portion and a 5' primer-specific portion, and (b) at least one second probe, 
comprising a target-specific portion and a 3" primer-specific portion, wherein the 
probes in each set are suitable for ligation together when hybridized adjacent to 
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one another on a complementary target sequence, and wherein a/least one 
probe in each probe set further comprises an addressable supcfort-specific 
portion located between the primer-specific portion and the target-specific 
portion; and optionally, a ligation agent, to form a ligation reaction mixture; 

subjecting the ligation reaction mixture to at leas/one cycle of ligation, 
wherein adjacently hybridizing complementary probefe are ligated to one another 
to form a ligation product comprising the 5' primer/specific portion, the target 
specific portions, at least one addressable support-specific portion, and the 3' 
primer-specific portion; / 

combining the ligation reaction mixture with: (a) at least one primer set 
comprising: (i) at least one first primer comprising the sequence of the 5' primer- 
specific portion of the ligation product, ind (ii) at least one second primer 
comprising a sequence complementary to the 3' primer-specific portion of the 
ligation product, and (b) a po vmeoase, to form a first amplification reaction 
mixture; 1 \r 

subjecting the first amafeca\jon reaction mixture to at least one cycle of 
amplification to generate a first amplification product; 

combining the first simplification product with either at least one first 
primer, or at least one second primer for each primer set, but not both first and 
second primers, where/n the at least one first primer or the at least one second 
primer further comprises a reporter group, to form a second amplification reaction 
mixture; / 
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subjecting the second amplification reaction mixture to at least one cycle 
of amplification to generate a second amplification product compiling at least 
one reporter group; 

hybridizing the addressable support-specific portions off the second 
amplification product to support-bound capture oligonucleotides; and 

detecting the reporter group. 

46. The method of claim 45, wherein the a( least one first probe and the 
at least one second probe in the probe set further comprise an addressable 
support-specific portion located between the/ primer-specific portion and the 
target-specific portion, and at least two primers of * ne second amplification 
reaction mixture primer set comprise reporter groups. 

47. A probe suitable for ligation comprising: a 5'-end, a 3' end, a 
target-specific portion, a primer-specific portion, and an addressable support- 
specific portion located between thje primer-specific portion and the target- 
specific portion. 

48. The probe of cl^im 47, further comprising a free phosphate group at 
the 5'-end. 



49. The probe/of claim 47, further comprising a phosphorothioate group 
at the 3'-end. 
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50. The probe of cl aim 47, further comprising a tl/ymidine residue at the 
5'-end with a leaving group suitable for ligation. 




5 51 . The probe of claim 50, wherein the 5yftiymidine leaving group is 

tosylate or iodide. 

52. A kit for detecting at least one target sequence in a sample 
comprising: 

1 0 at least one probe set for each target sequence to be detected, the probe 

set comprising (a) at least one first probe, comprising a target-specific portion 
and a 5' primer-specific portion, and (b) at least one second probe, comprising a 
H target-specific portion and a 3' primer-specific portion, wherein the probes in 

* each probe set are suitable for ligation together when hybridized adjacent to one 

^ 1 5 another on a complementary target sequence, and wherein at least one probe in 



each probe set further comprises an addressable support-specific portion located 
between the primer-specific portion and the target-specific portion; and 
optionally, 

a ligation agent. 

20 

53. A kit according to claim 52, further comprising a set of nucleotide 
primers, the primer set comprising (i) at least one primer comprising the 
sequence of the 5' primer-specific portion of the probe, and (ii) at least one 
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primer comprising a sequence complementary to the 3' primer-specific portion of 
the probe, wherein at least one primer of the primer set further comprises a 
reporter group; and a polymerase. 

54. A kit according to cl aim 5 2, further comprising a support, the 
support comprising capture oligonucleotides capable of hybridizing with 
addressable support-specific portions of the probes or with sequences 
complementary to the addressable support-specific portions of the probes. 

55. A kit according toxiairrj 54, wherein the polymerase is a 
thermostable polymerase. 

56. A kit according to clamTj>5, wherein the thermostable polymerase 
is Taq, Pfu, Vent, Deep Vent, UlTma, Pwo, or Tth polymerase. 

57. A kit according to claim 52, wherein the ligation agent is a ligase. 

58. A kit according to claim 57, wherein the ligase is a thermostable 

ligase. 

59. A kit according to daim_58, wherein the thermostable ligase is Tth 
or Taq ligase. 
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60. A kit for detecting at least one target sequence in a sample 
comprising: 

at least one probe set for each target sequence to be detected, each 
probe set comprising (a) at least one first probe, comprising a target-specific 
portion and a 5' primer-specific portion, and (b) at least one second probe, 
comprising a target-specific portion and a 3' primer-specific portion, wherein the 
probes in each set are suitable for ligation together when hybridized adjacent to 
one another on a complementary target sequence, and wherein at least one 
probe in each probe set further comprises an addressable support-specific 
portion located between the primer-specific portion and the target-specific 
portion. 

61 . A kit according to claimJK), further comprising a support, the 
support comprising capture oligonucleotides capable of hybridizing with 
addressable support-specific portion of the at least one probe or with sequences 
complementary to the addressable support-specific portions of the at least one 
probe. 

62. A kit according to claimJ30, further comprising a primer set, the 
primer set comprising (i) at least one primer comprising the sequence of the 5* 
primer-specific portion of the first probe, and (ii) at least one primer 
complementary to the 3' primer-specific portion of the second probe, and wherein 
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at least one primer of the primer set further comprises a reporter group; and a 
polymerase. 

63. A kit according to claim 60, wherein the reporter group comprises a 
fluorescent moiety. 

64. A kit according to claim^O, wherein the first probe of each probe 
set further comprises a phosphorothioate group at the 3'-end. 

65. A kit according to claimjSO, wherein the second probe of each 
probe set further comprises a 5' thymidine residue with a leaving group suitable 
for ligation. 

66. A kit according tortaim>65, wherein the 5' thymidine leaving group 
is tosylate or iodide. j 

67. A kit according to^claim 60, wherein the first probe of each probe 
set further comprises a phosphorothioate group at the 3 -end and wherein the 
second probe of each probe set further comprises a 5' thymidine residue with a 
leaving group suitable for ligation. 

68. A kit according to-€laim^7, wherein the 5' thymidine leaving group 
is tosylate or iodide. 
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69. A kit according to claim 60, wherein each probe set further 
comprises at least two first probes that differ in the target specific portion by at 
least one nucleotide. 

70. A kit according to claim 60, wherein each probe set further 
comprises at least two second probes that differ in the target specific portion by 
at least one nucleotide. 

71 . A kit for detecting at least one target sequence in a sample 
comprising: 

at least one probe set for each target sequence to be detected, the probe 
set comprising (a) at least one first probe, comprising a target-specific portion 
and (b) at least one second probe, comprising a target-specific portion and a 
primer-specific portion, wherein the probes in each set are suitable for ligation 
together when hybridized adjacent to one another on a complementary target 
sequence, and wherein at least one second probe in each probe set further 
comprises an addressable support-specific portion located between the primer- 
specific portion and the target-specific portion; and optionally, 

a ligation agent. 

72. A kit according to clajm_71 , further comprising a support, the 
support comprising capture oligonucleotides capable of hybridizing with 
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addressable support-specific portions of the probes or with sequences 
complementary to the addressable support-specific portions of the probes. 



73. A kit according to claim 71 , further comprising at least one primer 
complementary to the primer-specific portion of the second probe and a reporter 
group; and a polymerase. 

74. A kit according to claim 71 , wherein the reporter group comprises a 
fluorescent moiety. 

75. A kit according to claim 71 , wherein the polymerase is a 
thermostable polymerase. 

76. A kit according to claim 75, wherein the thermostable polymerase 
is Taq, Pfu, Vent, Deep Vent, UlTma, Pwo, or Tth polymerase or enzymatically 
active mutants or variants thereof. 

77. A kit according to claim-Zi, wherein the ligation agent is a ligase. 
A kit according to claim 77, wherein the ligase is a thermostable 



78. 
ligase. 
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79. A kit according to claim 78, wherein the thermostable ligase is Tth 
or Tag ligase. 

80. A kit according to claim 71 , wherein the first probe of each probe 
set further comprises a phosphorothioate group at the 3'-end. 

81 . A kit according to claim 71 , wherein the second probe of each 
probe set further comprises a 5' thymidine residue with a leaving group suitable 
for ligation. 



82. A kit according to claim 81 , wherein the 5* thymidine leaving group 
is tosylate or iodide. 

83. A kit according to claim 71 , wherein the first probe of each probe 

-*\ 

set further comprises a phosphorothioate group at the 3'-end and wherein the 
second probe of each probe set further comprises a 5* thymidine residue with a 
leaving group suitable for ligation. 

84. A kit according to claim 83, wherein the 5' thymidine leaving group 
is tosylate or iodide. 
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85. A kit according to claim 7 1 , wherein each probe set further 
comprises at least two first probes that differ in the target specific portion by at 
least one nucleotide. 



86. A kit according to claim 71 , wherein each probe set further 
comprises at least two second probes that differ in the target specific portion by 
at least one nucleotide. 

87. A method for detecting at least one target sequence in a sample 
comprising: / 

combining the sample with a probe set for each target sequence, the 
probe set comprising (a) at least one first probe, comprising a target-specific 
portion and a 5' primer-specific portion, and (b^at least one second probe, 
comprising a target-specific portion and a 3' p'rimer-specific portion, wherein the 
probes in each set are suitable for ligation together when hybridized adjacent to 
one another on a complementary target s4quence, and wherein at least one 
probe in each probe set further compri^BS an addressable support-specific 
portion located between the primer^Mcific portion and the target-specific 
portion; and optionally, a ligation adant to form a ligation reaction mixture; 

subjecting the ligation reaction mixture to at least one cycle of ligation, 
wherein adjacently hybridizing complementary probes are ligated to one another 
to form a ligation product comprising the 5' primer-specific portion, the target- 
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specific portions, at least one addressable support-specific portion, and the 3' 
primer-specific portion; / 

combining the ligation reaction mixture with: (a) at least/one primer set, 
the primer set comprising (i) at least one first primer comprising the sequence of 
the 5' primer-specific portion of the ligation product, and d) at least one second 
primer comprising a sequence complementary to the 3/primer-specific portion of 
the ligation product, wherein at least one primer of the primer set further 
comprises a reporter group, and (b) a polymerase^ form a first amplification 
reaction mixture; / 

subjecting the first amplification reactiop mixture to at least one cycle of 
amplification to generate a first amplificationyproduct comprising at least one 
reporter group; / 

separating the components of the/first amplification product; and 

detecting the reporter group. / 

88. The method of claim £7, wherein separating comprises 
electrophoresis, gel filtration, masfs spectroscopy, or HPLC. 

89. ' The method car cfaim 87, wherein the first probe further 
comprises the addressable Support-specific portion. 

90. The method of cl aimJ S7jA/herein the second probe further 
comprises the addressable support-specific portion. 
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91 . The method of claim 87, wherein the ligation agetWis a ligase. 

92. The method of claim 91 , wherein the ligation agent is a 
thermostable ligase. 

93. The method of claim 92, wherein the thermostable ligase is Tth, 
Taq, or Pfu ligase. 

94. The method of claim_87, whereii/ each probe set further comprises 
at least two first probes that differ in the target-specific portion by at least one 
nucleotide. 

95. The method of claim 87/ wherein each probe set further comprises 
at least two second probes that differ in the target-specific portion by at least one 
nucleotide. 

96. The method oUlaim 87, wherein the polymerase is a thermostable 



polymerase. 



97. The met/od of claim 96, wherein the thermostable polymerase is 
Taq, Pfu, Vent, Deep Went, UlTma, Pwo, or Tth polymerase and enzymatically 
active mutants and Variants thereof. 
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98. The method of claim 87, further comprising purifying the ligation 
product prior to amplification. / 

99. The method of claim^98, wherein the pun/ying comprises 
hybridization-based pullout. / 

100. The method of clsus^, wherein ttfe reporter group comprises a 
fluorescent moiety. / 

101 . A method for detecting at least one target sequence in a sample 
comprising: / 

combining the sample with a pn&be set for each target sequence, the 
probe set comprising (a) at least one^first probe, comprising a target-specific 
portion, and (b) at least one secynp probe, comprising a target-specific portion 
and a 3' primer-specific portion(Vherein the probes in each set are suitable for 
ligation together when hybridized adjacent to one another on a complementary 
target sequence, and wherein/at least one probe in each probe set further 
comprises anaddressable support-specific portion; and optionally, a ligation 
agent to form a ligation reaction mixture; 

subjecting the liga/ion reaction mixture to at least one cycle of ligation, 
wherein adjacently hybridizing complementary probes are ligated to one another 
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to form a ligation product comprising the target specific portions/at least one 
addressable support-specific portion, and the primer-specific portion; 

combining the ligation reaction mixture with at least a/ne primer comprising 
a sequence complementary to the primer-specific portioiVof the ligation product 
and a reporter group, and a polymerase, to form an extension reaction mixture; 

subjecting the extension reaction mixture to at least one cycle of primer 
extension to generate a first amplification product /omprising at least one 
reporter group; 

separating the components of the first Amplification product; and 
detecting the reporter group. 

102. The method of claim 101 , ^/herein separating comprises 
electrophoresis, gel filtration, mass spectroscopy, or HPLC. 

1 03. The method/ oYdsim 1 01 , wherein the first probe further 
comprises the addressable siipi^D^-specific portion. 

104. The method of /laim 101 , wherein the second probe further 



comprises the addressable support-specific portion. 



105. The method of clamJH.1 , wherein the ligation agent is a ligase. 



94 



106. The method of claim 105, wherein the ligation agent \i a 
thermostable ligase. * / 



107. The method of claim 106, wherein the thermostable ligase is Tth, 
Taq, or Pfu ligase. ^ / 

108. The method of clai m 10 1 , wherein each/probe set further comprises 
at least two first probes that differ in the target-specific portion by at least one 
nucleotide. / 

1 09. The method of clajmJOl , whenein each probe set further comprises 
at least two second probes that differ in the? target-specific portion by at least one 
nucleotide. / 

1 1 0. The method of clairrMO/l , wherein the polymerase is a 
thermostable polymerase. / 

111. The method ofcaajmJJO, wherein the thermostable polymerase 
is Taq, Pfu, Vent, Deep Vent, l/lTma, Pwo, or Tth polymerase and enzymatically 
active mutants and variants tmereof. 

112. The method of claim401 , further comprising purifying the ligation 
product prior to amplification. 
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1 1 3. The method of claim 112, wherein the purifying /omprises 
hybridization-based pullout. 



1 14. The method of claim 101 , wherein the ret 
fluorescent moiety. 



*r group comprises a 
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